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(54) METHOD FOR DETERMINING OPTIMUM INSTALLING PLACE OF PHASE MODIFYING EQUIPMENT 
IN POWER DISTRIBUTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make automatic and efficient the 
determining tasks of the installing places of phase modifying equipments. 



SOLUTION: This method is the one for determining the optimum 
installing places of phase modifying equipments for the purpose of 
minimizing the effective power loss, and the equipment installing cost of 
an objective power distributing system under a variety of constrained 
conditions, when its configuration, the impedances of its respective 
appliances, its respective load capacities, its respective power supplies 
and the capacities thereof, and its phase modifying equipments and the 
installing candidate places thereof are given. The effective power loss is 
calculated by the three-phase unbalanced load-flow calculation using a 
Zbus Gauss method. Also, as the combinative optimizing method for 
determining the optimum installing places, a genetic algorithm(GA) is 
used. This GA has a string selecting step for using concurrently an elite 
strategy and a roulette wheel selection method. The former is the 
strategy for selecting a predetermined number of strings whose 
estimation extents range from the highest one to a predeterminedly 
ranked one among the strings having their lengths responding to the 

number of the installing candidate places. The latter is the method for multiplying each of the remaining 
strings other than the foregoing predetermined number of strings by using the probability obtained on a 
basis of its fitness. 
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procedure SIMULATED ANNEALING; 
begin 

INITIALIZE (istart. co. Lo) ; 

k:=0; 

i : = i start ; 

repeat 

for 1 : = 1 to Lk do 

begin 

GENERATE (Nj from Si) 

if f (j) £ f (i) then Si:=Nj 

else 

if exp ( (f (i)-f (i)) /ck > random [0. 1 >then Si: 
end; 
k:=k:+l 

CALCULATION LENGTH (Lk) ; 
CALCULATION CONTROL (ck) ; 
until stopcri terion 
end; 
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;u) fete, SSiC2 iwJ:o^St 

^6<«fflSn§o C(^Sc^2 1 IZ&^T. a\Zl\Z& 

0, ASWtCteO. 8**5 0. 9 9<75ffi7&t01^S*l5. 
[0 0 6 7 ] 

[S2 1] ck+l=a • ck (k = 1 , 2, ) 

[0068] H4H. sAiz&zm&moimMom&m 

n 

f c = min (wi ^ Lossi + 

[oo7i]»:, sAiz^^^itiz-D^xmm-r 

(1) 

[0 0 7 2 ] ( 2 ) SJffl«ffi©*J«*ffi 

<L { C ^ > ^ A ic Si m itL a ^ » fit £ ^ * $ £ . 

[0073] (3) vtmoiwm 
&ixmmm\z. Bwm&m\z£z> 0 m^^mmmmm 

[0 0 7 4] (4) BS#;ffi(7)£f& 

[0 0 7 5] ^±C0Ci^^>, MtDMlHOT^^^ 

I fflJHffc 

II /t7^-^0A» 

12 »**«t-?©AA 

13 SI»l»K«*«P(0*fi6 

14 A7^-^ffl»IS£ (Tk=To : WWaflE) 
.2 SAc^UfT 

21 SfficoiSgf^lift? (Si) co^^-MCSSiLfcffi 



[0069] ^mmmmt. ±mi^fzSA^m^x. m 

43, 2 fC*5l>T, ntt^^>^iS, Lossi: 

y ^ >^ i t'*5frt §#SS«*»^, Cons t V i 

[0 0 7 0] 
[*2 2] 



2Cost +waC o n s t Vio) 

«Bf*«ATB«*ffi**fiIc"rs (Sj) o 

22 *>U f (j)£ f Si=S] 

f (j)> f (i)fcStf e xpllf (i)-f (j))/Tkl >ran 
dom { 0 , 1 } tofcb, S i = S j 

23 *$7*fffi^^ 

231 Tk+l=aTk (a : SjaiUfciaaSrTfrfSfc* 

232 k = k+l 

233 Mf521^o 

[0 0 7 6 ] i**^5(c:fB«6Lfc«^^*ii6»ffi 

S^ffi) tt. Prof. G1over*tCJ:oTBBKSnfc ; E^> 

z<D&oum—m<DHmm\*mmstbm<Dfs:Tiz 
[0077] a*<o»*issT*»e)nfc»^ 

^fi^C^^C7)^iilR-r^^^f)^-7 + — (TS) *t 
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[0078] mfcwz&mmt. 

<o fit, »7*tt3&WcSn5ST, ^JUIBJL^^OD 
[0 0 7 9] ETR £<0*i6^tC£tt£TStC<fc*5e 

(i) ^y-ux ho^s^ii 
[0 0 8 0] 2)^y-UXh0«S 
<3>fFflfi«I 

Z.CD5 7 'J X h coffin co--#ij£[*] 5 (C77<-To 
[0 0 8 1 ] 3) ^^-uxhwftttiii 

n^o ccd^m- fam<Dmmit(Dfzsb\z/\yz/>tf$:m 

i^* 0 M«K«<0&RBttffilc«J:O. AyyaH»i:t 
Bucket Array J:<DiB?U{iB£#tti U CCOfigtC^y 

[0 0 8 2] ( 2 ) fflfflttffi^aiJdWHs 

mm&wz: t\z7 >yAiz%miim<Dm$:^±-£ 
[oo83] o) vtmnwm 

&Wm(DWmz, BWHftfilcJ;*. «*&39:B£tfffi 
WfC»LTItI|L*fTofcHffi^¥««B8lE»Jflltt, KB 
««ffiBf«r=1r-<t LTAy>iH»€:ffl^T«fiFLT*5 



[0 0 8 4] (4) BffittSI<7)*riE 
[0 0 8 5] (5) ^«^C7)iiK 

[0 0 8 6] »3R^6(ClB«Lfc5!^O^j6S« 

^bgjS^^S®m^*^^S:m^^cog»jf[:t;, 'J 
Zf9Zf—*jr^ (RTS) ^fU^T^o RTS 
JCJ^SSMfclCcfe^T, (1) ^y-U7KOS8»i£ 

(5) &ftm<Dm&^teTs<Dm£r£mmT*& 
[0 0 8 7] s^c^coti, 07 iz^-r^oiz, &vim<D 

IRXxyyai*!: (6) U7^y 3 >Mr/ (7) x 
[0088] (6) 'J7^ya> 

[0 0 8 9] (7) IX^T 1 

[0 0 9 0] &43, HS^^TiaS^SE^^E^HcL 

tc^^T, FCBttiamaa C7^-y> i£ifr§§-c&£ 0 

£>. tot, 4 8fiS^i*^, SiS?a:»B«BfS:ft 

ffl =i > x > It £ IS Itn <fc ^ £ U -5 SiS* £ t# £ C <h 
[0 0 9 1 ] 

IKWomW:] &s±.<njio\z*i$£mizj:ti&* zffl^f 
--u>^\ it-^«f^*ft&#«iafb^ffii&*a 
(Dmmtetmmmz&mmz&fcr&ctfr-u'Z. mm 



(10) 



^§8 2 000-1 97270 



h 7 — ^xJUSS-THTfeSo 

[0 2] £X h'J>^feB(I^tt^»fii:^CO«f*^^ 
-T0T&3,, 

[03] GAtC^^^SfkjaScDWEBS^^T^D-^^ 
[04] y$al/-ry >i/HJ:S»^CO 
[0 5] ^7-'JX h^Et^J^I-iT^^, 

[0 6] ^y-tf-^iCcfc^^^bai^co«E^^^-r^ 



[07] ur^^^^^y-it-^icct^^^ffisco 

[08] >(Cffl^fc^a ; E^K7)gi0JEI 

1 o mmm 

2 0 fkffi 

3 0 E^UBBS 



[01] 



[0 2] 



3 o K^raeas 
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[H6] 



START 



*7* -MHc&v^Wffi<o«t>!BS^ 



END 



[0 7] 



START 



< 









END 





